Baptist Health South Florida

Scholarly Commons @ Baptist Health South Florida
All Publications
2019

Association of acculturation with cardiac structure and function
among Hispanics/Latinos: a cross-sectional analysis of the
echocardiographic study of Latinos
William Arguelles
Baptist Health South Florida, williamar@baptisthealth.net

Follow this and additional works at: https://scholarlycommons.baptisthealth.net/se-all-publications

Citation
BMJ Open (2019) 9(11):e028729

This Article -- Open Access is brought to you for free and open access by Scholarly Commons @ Baptist Health
South Florida. It has been accepted for inclusion in All Publications by an authorized administrator of Scholarly
Commons @ Baptist Health South Florida. For more information, please contact Carrief@baptisthealth.net.

Open access

Original research

Association of acculturation with
cardiac structure and function among
Hispanics/Latinos: a cross-sectional
analysis of the echocardiographic study
of Latinos
Lenny López,1 Katrina Swett,2 Fátima Rodriguez,3 Jorge R Kizer,4 Frank Penedo,5
Linda Gallo,6 Matthew Allison,7 William Arguelles,8 Franklyn Gonzalez,9
2
Robert C Kaplan,10 Carlos J Rodriguez

To cite: López L, Swett K,
Rodriguez F, et al. Association
of acculturation with cardiac
structure and function
among Hispanics/Latinos:
a cross-sectional analysis
of the echocardiographic
study of Latinos. BMJ Open
2019;9:e028729. doi:10.1136/
bmjopen-2018-028729
►► Prepublication history and
additional material for this
paper are available online. To
view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2018-
028729).

Received 20 December 2018
Revised 07 October 2019
Accepted 14 October 2019

© Author(s) (or their
employer(s)) 2019. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.
For numbered affiliations see
end of article.
Correspondence to
Dr Lenny López;
l enny.lopez@ucsf.edu

Abstract
Objective Hispanics/Latinos, the largest immigrant
population in the USA, undergo the process of
acculturation and have a large burden of heart failure
risk. Few studies have examined the association of
acculturation on cardiac structure and function.
Design Cross-sectional.
Setting The Echocardiographic Study of Latinos.
Participants 1818 Hispanic adult participants with
baseline echocardiographic assessment and acculturation
measured by the Short Acculturation Scale, nativity, age at
immigration, length of US residence, generational status
and language.
Primary and secondary outcome
measures Echocardiographic assessment of left atrial
volume index (LAVI), left ventricular mass index (LVMI),
early diastolic transmitral inflow and mitral annular
velocities.
Results The study population was predominantly
Spanish-speaking and foreign-born with mean residence
in the US of 22.7 years, mean age of 56.4 years; 50%
had hypertension, 28% had diabetes and 44% had a
body mass index >30 kg/m2. Multivariable analyses
demonstrated higher LAVI with increasing years of US
residence. Foreign-born and first-generation participants
had higher E/e′ but lower LAVI and e′ velocities compared
with the second generation. Higher acculturation and
income >$20K were associated with higher LVMI, LAVI and
E/e′ but lower e′ velocities. Preferential Spanish-speakers
with an income <$20K had a higher E/e′.
Conclusions Acculturation was associated with
abnormal cardiac structure and function, with some effect
modification by socioeconomic status.

Cardiovascular disease (CVD) and heart failure
(HF) risk factor burden is higher among
Hispanic/Latinos in the USA1 2 compared with
non-Hispanic whites leading to abnormalities
of cardiac structure and function,3 which have
been associated with incident clinical HF,4 incident CVD and increased mortality.5–8

Strengths and limitations of this study
►► A population-based cohort study design focusing on

the predominantly immigrant Hispanic/Latino population in the USA.
►► A detailed comprehensive echocardiographic examination was performed to determine cardiac structure and function in every participant.
►► By including several acculturation measures (nativity, years of US residence/age at migration, Short
Acculturation Scale for Hispanics subscales, language preference and generational status), our goal
was to be comprehensive and to capture several
aspects of acculturation.
►► We are specifically referring to acculturation into the
US culture, which may not be generalisable to acculturation in other settings.

Hispanics/Latinos have a higher incidence
of HF as compared with non-Hispanic whites
and Hispanics/Latinos who present with
HF are younger with more comorbidities
and a lower left ventricular (LV) ejection
fraction (EF) compared with non-
Hispanic
whites.2 9–11 Beyond traditional HF risk factors
(hypertension, diabetes and obesity), sociocultural factors such as acculturation, may
contribute to HF risk among Hispanic/
Latinos (figure 1),2 but the impact of acculturation on cardiac structure and function has not been examined. The fact that
Hispanics/Latinos are the largest immigrant
population in the USA accentuates the public
health impact of studying the influence of
acculturation on cardiac parameters.
Acculturation is a multidimensional process
whereby immigrants adapt to the beliefs and
practices of a host culture.12 This can pose a
chronic daily stressor for many immigrants
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Figure 1 Proposed relationships between acculturation with cardiac structure and function. LV, left ventricular; LVEF, left
ventricular ejection fraction.

that can affect physical health outcomes. Higher acculturation levels have been associated with increased psychosocial stress, deleterious CV health behaviours and a higher
CV risk factor burden.13–16 In our mechanistic framework,
the acculturative process leads to increase stress and worse
health behaviours that separately or jointly alter cardiac
structure and function to increase HF risk. Few studies17 18
have examined acculturation in relation to HF risk specifically focusing on cardiac structure and function as key
intermediary outcomes.
We primarily sought to test whether acculturation, an
important sociocultural variable with biopsychosocial
implications, is associated with cardiac structure and function among Hispanics/Latinos. Studies of acculturation
and CVD often overlook socioeconomic status (SES) as
an effect modifier. Because SES is associated with cardiac
parameters19 and modifies the association between acculturation and other health-related variables,20 secondarily,
we sought to test whether our primary associations are
moderated by SES.
Methods
Cohort description
The Hispanic Community Health Study/Study of Latinos
(HCHS/SOL) is a population-
based study of 16 415
Hispanic/Latinos from randomly selected households at
four US field centres (Bronx, New York; Chicago, Illinois;
Miami, Florida; and San Diego, California).21 Probability
sampling was used to ensure broad representation of the
target population and to minimise the sources of bias that
may otherwise enter into the cohort selection and recruitment process. Participants were between 18 and 74 years
of age and self-identified as Cuban, Central American,
Dominican, Mexican, Puerto Rican or South American
Hispanic/Latino heritage. The Echocardiographic Study
of Latinos (ECHO-
SOL) ancillary study was designed
to provide echocardiographic parameters characterising cardiac structure and function in a representative
HCHS/SOL baseline subsample of 1818 participants ≥45
2

years old.3 22 All ECHO-SOL participants gave informed
consent prior to participating in the study.
Patient and public involvement
No patients were involved in the development of the
research question, design, recruitment or implementation of this research cohort study. Results were disseminated to study participants in the form of a data book and
periodic newsletters (see www.saludsol.net).
In-person examination
The examination protocol for the parent HCHS/SOL
has been previously published.13 Obesity was defined as a
body mass index ≥30.0 kg/m2. Seated resting blood pressures were measured in triplicate, and the average of the
second and third readings was used for analysis. Type 2
diabetes was defined based on American Diabetes Association definition using one or more of the following criteria:
(1) fasting serum glucose >126 mg/dL, (2) oral glucose
tolerance test >200 mg/dL, (3) self-reported diabetes, (4)
hemoglobin a1c (HbA1C)>6.5% or (5) taking antidiabetic medication or insulin. Renal function was measured
by estimated glomerular filtration rate. Physical activity
levels, categorised as low or medium/high, were assessed
using the Global Physical Activity Questionnaire.23 Self-
report questionnaires assessed smoking status (no/ever/
current), alcohol consumption (current/no) and insurance coverage (yes/no) and type (private/Medicare/
Medicaid). Educational level was defined as highest
degree or level of school completed. Current household
income while living in the USA was dichotomised as
<$20 000 and >$20 000, given the low number of participants with incomes >$40 000. Our secondary analysis
focused on current income as a more relevant influencer
of a participant’s acculturative process, acting as a proxy
for the ability to integrate and be exposed to mainstream
US cultural contexts. Marital status was categorised as
either single, married, partnered, separated, divorced or
widowed.
López L, et al. BMJ Open 2019;9:e028729. doi:10.1136/bmjopen-2018-028729
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Echocardiographic measurements
Trained sonographers performed transthoracic echocardiography examinations, including two-
dimensional
imaging, and spectral, colour and tissue Doppler.22 Echocardiographic measures of left and right heart structure
and function included:
1. LV mass index (LVMI) was determined according to
guidelines,24 by subtracting the LV endocardial cavity
volume from the LV epicardial volume and multiplying the resultant myocardial volume by the myocardial
density and indexing to body surface area.
2. LV systolic function and volumes. LVEF was derived
from volumetric assessments using the method of
discs from apical 4-chamber and 2-chamber long-axis
views to measure end-diastolic volume (EDV) and end-
systolic volume (ESV). LVEF was calculated: (EDV −
ESV) ⁄ EDV.
3. LV diastolic function was defined per guidelines,25
using three echocardiographic parameters: (1) peak
early (E) and late (A) diastolic transmitral inflow velocities; (2) early diastolic (e′) annular velocities (the
average of septal and lateral annular velocities were
used); (3) left atrial volume indexed (LAVI) to body
surface area.
4. Relative wall thickness (RWT) predicates LV geometry
and was defined as: [(posterior LV wall thickness × 2)/
LV diastolic diameter]. Higher RWT values are associated with a smaller LV cavity size, and lower RWT values are associated with higher LV cavity sizes.
Acculturation measures
Acculturation was defined using several validated
measures. First, nativity was classified as either born in or
outside the US mainland (50 states). Those born in Puerto
Rico (PR) or other US territories were classified as born
outside of the US mainland to reflect their migration and
acculturation experiences. Second, foreign-born individuals were asked the number of years lived in the USA and
categorised as <5, 5–10, 11–20 and >20 years. We used the
Short Acculturation Scale for Hispanics (SASH),26 which
has two subscales based on 5-
point Likert type questions: (1) the SASH language subscale (items related to
language use (eg, language they speak and think)); and
(2) the SASH social relations subscale (items related to
media preference and social affiliations (eg, language of
media programmes watched; ethnicity of close friends)).
The SASH has yielded reliabilities (α) of 0.92 (overall),
0.90 (language use), 0.86 (media preference) and 0.78
(ethnic and social relations). These subscales were analysed separately with higher scores representing higher
degrees of acculturation. Fifth, language preference was
further characterised as English versus Spanish based on
language of interview. Finally, data on generational status
(first-
generation and second-
generation Hispanics are
US born and distinct from their foreign-born immigrant
parents) was collected as well as age at the time of migration to the USA.
López L, et al. BMJ Open 2019;9:e028729. doi:10.1136/bmjopen-2018-028729

Statistical analyses
Sampling weights were used to obtain weighted frequencies of descriptive variables and population estimates in
the ECHO-SOL target population. We used means±SEs
for continuous variables and proportions for categorical variables. LVMI, RWT, LVEF, e′ annular velocities
and LAVI were analysed as continuous variables. LV
diastolic dysfunction (LVDD) was analysed as a binary
variable (present vs absent).3 Acculturation variables
were categorical (foreign born vs US born; first generation vs second generation; Spanish language preference
vs English), ordinal (<5, 5–10, 11–20 and >20 years in
the USA) and continuous measures (age at immigration
and SASH subscales). Weighted means and linear regression analysis was used for continuous variables whereas
weighted frequencies and Rao-Scott χ2 was used for the
categorical/ordinal variables. Means were compared
across categorical acculturation variables using regression
analysis for each dependent variable measure of cardiac
structure (LVMI, RWT and LAVI) and function (LVEF,
e′ and E/e′). Only associations that were statistically
significant in unadjusted analyses were further explored
in multivariable analysis. Unadjusted and multivariable
linear and logistic regression analyses were determined
by our continuous and categorical dependent variable,
respectively, using sequential modelling for age and sex
followed by models including clinical covariates (diabetes,
hypertension and obesity), and behavioural characteristics (physical activity, tobacco use and alcohol use). For
years in the USA, we compared >20 years–<5 years as well
as an overall comparison across each category of years
in the USA. We performed a couple of sensitivity analyses (data not shown): (1) comparing acculturative characteristics of individuals born in the island of PR versus
other foreign-born Hispanics; (2) comparing acculturation and healthcare utilisation using HCHS/SOL questions regarding difficulty obtaining healthcare in the past
year and number of physician visits in the past year. We
tested effect moderation with income through the use of
interaction terms in models followed by stratified analyses by income for statistically significant interactions at
the p<0.01 level. All other statistical tests were two sided
at a significance level of 0.05. All reported values were
weighted to account for HCHS/SOL sampling probability design, stratification, clustering and non-response
and to make estimates applicable to the HCHS/SOL
target population. All analyses were performed using SAS
V.9.3 PROC SURVEY procedures.
Results
The study sample included 1818 participants; 57% were
women and almost half (46%) had a reported annual
income under $20 000.Over half of the study participants were married and most had some type of health
insurance (mostly Medicaid and/or Medicare). Hypertension and diabetes were prevalent in half and almost
one-third of the study population respectively. Most of the
3
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study population was foreign born, only 14% preferred
English, almost half (49%) had been in the USA >20 years
with a mean age of migration of 34 years of age, signifying
that the majority came to the USA as adults (table 1).
Mean values of echocardiographic variables (LAVI, RWT,
Table 1 ECHO-SOL demographic and clinical
characteristics (n=1818)*
Demographic characteristics

(N (%))

 Women

1187 (57.4)

 Age (mean (SE))

56.4 (0.37)

 High school graduate or higher

726 (43.3)

 Annual family income >$20 000

787 (45.5)

Marital status
 Single

332 (18.8)

 Married/partner

961 (53.2)

 Separated/divorced/widow

522 (28.0)

 Health insurance

1042 (60.1)

Short Acculturation Scale for Hispanics

(Mean (SE))

 Language use subscale

1.7 (0.05)

 Social relations subscale

2.1 (0.03)

 Length of US residence (years)

(N (%))

  
<5 years

178 (13.6)

  
5–10 years

247 (15.2)

  
11–20

385 (22.1)

  
>20

842 (49.1)

 Second generation or higher

185 (9.3)

 English language preference

225 (14.0)

 Age at migration (mean (SE))

34.0 (1.0)

 US born

163 (7.9)

Clinical characteristics

(N (%))

 Hypertension

861 (50.0)

 Type 2 diabetes

523 (28.4)

 Current smoker

304 (17.6)

 Physical activity level low

1227 (67.3)

 BMI ≥30

822 (44.3)

 Current alcohol use

770 (43.5)

Echocardiographic variables

(Mean (SE))

 Left atrial volume index (<33 mL/m2)

23.0 (0.25)

 Relative wall thickness (0.22–0.42)

0.40 (0.004)

 Left ventricular mass index (45–105 g/m2)

82.7 (0.7)

 Ejection fraction (>55 %)

59.8 (0.2)

 E prime (e’) (8–16 cm/s)

8.1 (0.09)

 E/e’ (<12)

10.0 (0.12)

 Diastolic dysfunction (N (%))

916 (51.9)

Percentages are weighted row percentages.
Normal values are provided for cardiac structure and function
variables.
*Ns presented are unweighted counts of total participants in the
ECHO-SOL with each respective characteristic.
BMI, body mass index.
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LVMI and LVEF) were all within normal limits for this
study population. However, mean e′ annular velocities
and E/e′ ratio were borderline abnormal. Some degree
of diastolic dysfunction was seen in over half (52%) of the
study population, as previously described.3
Online supplementary table S1 shows unadjusted relationships between acculturation measures and echocardiographic characteristics. There were statistically
significantly higher mean LAVI values across categories
of length of time spent in the US, whereas RWT appeared
to have a U-shaped association. A statistically significantly
lower annular relaxation velocity and higher E/e′ ratio
was seen among the foreign born compared with US born
and among those first generation compared with second
generation. Greater acculturation, as measured by higher
SASH language scale scores, was associated with greater
LAVI. Younger age of migration to USA was associated
with increased RWT and LAVI.
Adjusted analyses (table 2) demonstrated greater time
spent in the USA is significantly associated with increased
RWT and LAVI. A statistically significantly higher E/e′
ratio was seen among the foreign-born participants. Those
first generation had lower LAVI, lower e′ annular velocities and higher E/e′ ratios compared with second generation. Higher SASH language scale scores and younger age
of migration to USA were both associated with increased
LAVI. These associations persisted in sequential models
adjusted for clinical factors and behavioural factors both
separately and together. Although greater odds of LVDD
was seen in unadjusted associations with nativity, generational status, SASH language and age of immigration
(table 3), these associations did not persist on adjusted
analysis.
Significant interactions (p<0.01) were found between
our main exposure (acculturation) and income on the
effect of cardiac structure and function. Among those
with annual incomes >$20 000, a greater number of years
in the USA was associated with higher LVMI, lower e′
annular velocities and a higher E/e′ ratio compared with
those making <$20 000 annually. Generational status was
associated with increased LAVI only among those making
>$20 000 annually. However, being a preferential Spanish
speaker carried a statistically significant higher E/e′ ratio
only among those making <$20 000 annually (Online
supplementary table S2).
Of foreign-born Hispanics, 24% were born in the US
Commonwealth of PR, none in the US Virgin Islands.
Spanish language preference was less among Hispanics
born in PR compared with other foreign-born Hispanics.
PR-born Hispanics scored higher on the SASH language
scale and social interaction scale indicating higher
acculturation levels compared with other foreign-born
Hispanics. However, the level of Spanish language preference and SASH scores was still lower among PR-born
Hispanics compared with US-
born Hispanics. With
regard to acculturation and healthcare utilisation, being
foreign-born, having less years in the USA and not having
health insurance were all significantly associated with
López L, et al. BMJ Open 2019;9:e028729. doi:10.1136/bmjopen-2018-028729
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Table 2 Adjusted analyses of acculturation measures with cardiac structure and function*
LVMI (g/m2)

RWT

LAVI (mL/m2)

LVEF (%)

E’ (cm/s)

E/e’

β (p)

β (p)

β (p)

β (p)

β (p)

β (p)

—

—

—

—

Nativity
 Age, sex

−0.349 (0.12)

0.571 (0.02)

−0.320 (0.10)

0.524 (0.02)

 Model 2

−0.324 (0.14)

0.532 (0.02)

 Model 3

−0.303 (0.12)

0.503 (0.02)

 Model 1

Foreign born
(Years in the USA)
 Age, sex

—

0.020 (0.06); all (0.03)

1.57 (0.02); all (<0.05) —

 Model 1

0.022 (0.02); all (0.02)

1.63 (0.02); all (<0.05)

 Model 2

0.018 (0.06); all (0.02)

1.55 (0.02); all (0.05)

 Model 3

0.021 (0.02); all (0.007)

1.71 (0.01); all (0.04)

—

—

Generation
 Age, sex
 Model 1

−0.468 (0.21)
—

—

−1.797 (0.004)

—

−0.529 (0.01)

0.710 (0.002)

−0.447 (0.01)

0.594 (0.003)

 Model 2

−1.444 (0.03)

−0.499 (0.01)

0.671 (0.003)

 Model 3

−1.584 (0.01)

−0.425 (0.02)

0.575 (0.006)

0.580 (0.01)

0.125 (0.10)

SASH language
 Age, sex
 Model 1

—

—

0.610 (0.008)

—

0.097 (0.11)

 Model 2

0.546 (0.01)

0.123 (0.15)

 Model 3

0.590 (0.007)

0.095 (0.16)

—

Age at immigration
 Age, sex

0.0005 (0.15)

−0.040 (0.008)

0.0005 (0.13)

−0.040 (0.008)

 Model 2

0.0004 (0.15)

−0.038 (<0.001)

−0.005 (0.37)

 Model 3

0.0004 (0.13)

−0.038 (0.01)

−0.005 (0.22)

 Model 1

—

−0.005 (0.27)
—

−0.006 (0.14)

—

For years in the USA, the first p value reflects <5 years versus >20 years comparison, whereas the second p value is for overall comparison across
all the years in the US categories (<5; 5–10; 11–20; >20). Model 1: age, sex, diabetes, hypertension and obesity; model 2: age, sex, physical activity,
tobacco and alcohol use; model 3: model 1+model 2.
*Only acculturation measures that were significant in unadjusted analyses were analysed in multivariable adjusted models.
e’, mitral annular early diastolic velocity; E/e’, ratio between early mitral inflow velocity and mitral annular early diastolic velocity; LAVI, left atrial
volume index; LVEF, left ventricular ejection fraction;LVMI, left ventricular mass index; RWT, relative wall thickness; SASH, Short Acculturation Scale
for Hispanics.

difficulty obtaining healthcare in the past year. Foreign-
born individuals had less physician visits over the past
year compared with US born. The relation between years
in the USA and physician visits was complex, non-linear
and mirrored an opposite pattern with income (figure 2).
Having health insurance coverage was significantly associated with more physician visits over the past year.
Discussion
Hispanics/Latinos in the USA represent a relatively young
demographic such that the future public health burden
of HF as this population ages may be underestimated.27
The Hispanic population >65 years of age is expected to
grow 328% between 2000 and 2030, making Hispanics the
fastest growing ageing population in the USA.28 As the
Hispanic population ages, and HF risk factors and cardiac
López L, et al. BMJ Open 2019;9:e028729. doi:10.1136/bmjopen-2018-028729

abnormalities progress, it is likely that an epidemic of HF
will emerge in this population.
Acculturation is a complex but important phenomenon among immigrant populations that encompasses
multiple domains: (1) integration: maintaining the original parent culture while adopting the host culture; (2)
assimilation: rejecting the parent culture and entirely
adopting the host culture; (3) separation: rejecting the
host culture and keeping the parent culture; and (4)
marginalisation: not identifying with either the original
culture or the host culture.29 The acculturation process
can be positive, improved life opportunities in the host
culture compared with the parent culture and/or it could
be negative due to the challenging nature of change
and adaptation to new cultural and social expectations.
Prior studies show strong negative effects of greater
5
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Table 3 Unadjusted and adjusted* analyses of acculturation measures with diastolic dysfunction
Adjusted sequential models
Unadjusted

Age, sex

Model 1

Model 2

Model 3

 Foreign born

1.67 (1.08 to 2.58)

0.98 (0.62 to 1.55)

0.94 (0.59 to 1.51)

0.98 (0.62 to 1.55)

0.95 (0.59 to 1.53)

 US born

Ref

—

—

—

—

1.29 (0.77 to 2.14)

1.18 (0.74 to 1.91)

1.26 (0.77 to 2.06)

1.18 (0.73 to 1.89)

—

—

—

—

—

—

—

Nativity

Years in the USA
 <5

0.86 (0.60 to 1.24)

 5–10

0.72 (0.49 to 1.04)

 11–20

0.91 (0.61 to 1.37)

 >20

Ref

Generation
 1

1.90 (1.24 to 2.92)

 2

Ref

Language preference
 English

0.67 (0.34 to 1.32)

 Spanish

Ref

SASH language

0.81 (0.67 to 0.98)

—

SASH social

0.88 (0.68 to 1.15)

—

—

—

—

Age at immigration

1.02 (1.004 to 1.03)

1.00 (0.99 to 1.02)

1.01 (0.995 to 1.02)

1.01 (0.99 to 1.02)

1.01 (0.995 to 1.02)

ORs (95% CIs) are presented.
Model 1: age, sex, diabetes, hypertension and obesity.
Model 2: age, sex, physical activity, tobacco and alcohol use.
Model 3: model 1+model 2.
*Only acculturation measures that were significant in unadjusted analyses were analysed in adjusted models.

acculturation on worsening CV risk factors but positive
effects on use of preventive health services.30–32 HCHS/
SOL has demonstrated significant heterogeneity in CVD
risk factor burden among Hispanics/Latinos by country
of origin and acculturation measures.13 Our analysis
of validated acculturation measures provides several
important contributions. First, higher levels of acculturation were associated with abnormal cardiac structure and

Figure 2

6

function in our predominately foreign-
born, Spanish-
speaking adult population. Second, different measures
of acculturation (each capturing different aspects of
the acculturative process) had varying associations with
different measures of cardiac structure and function
(each considered its own specific outcome). Finally,
income significantly moderated these associations. Our
findings support the premise that exposure to the social

Relation of years residing in the USA or income level with number of physician visits.
López L, et al. BMJ Open 2019;9:e028729. doi:10.1136/bmjopen-2018-028729
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and environmental stress of acculturation may promote
unhealthy behaviours33 and/or act via undefined pathways of physiological/psychosocial stress to contribute to
the increased HF risk seen among Hispanics/Latinos27(figure 1). Additionally, our sensitivity analysis suggests
that living in the island of PR still allows for maintenance
of a culture that is distinct from the US culture. Further
elucidating the complexities of acculturative factors influencing HF risk in immigrant populations is warranted.
Although to our knowledge, there is no existing literature on the association between acculturation and HF
risk, our study found several measures of acculturation
(increasing years of US residence, English preference and
younger age at immigration) were associated with abnormal
cardiac structure and function (increased LAVI, increased
LVMI, increased RWT, lower annular e′ relaxation velocity
and higher E/e′ ratio). Although the magnitudes of our
observed associations are modest, limiting the short-term
clinical relevance of these findings, the long-term public
health importance is likely high, given the potential for
progression of cardiac damage with the accumulation of
acculturative stress during the life course. This is particularly salient given the fact that abnormal cardiac structure
and function is an independent risk factor for the future
development of clinical HF. An increased E/e′ ratio, LAVI
and LVMI are markers of chronically elevated filling pressures associated with impaired cardiac relaxation and HF
with preserved EF.34 35 The presence of abnormal cardiac
structure and function has been associated with increased
HF hospitalisations, cardiovascular death and improved CV
risk prediction.35–37 Importantly, these cardiac abnormalities are additive, with worse outcomes seen in individuals
with more than one alteration.35 In order to identify preclinical CV disease, abnormalities in cardiac structure and
function determined by echocardiography are important
intermediary measures, many of which have been associated with incident CVD, incident clinical HF and increased
mortality.5–7 Given the size of the US Hispanic/Latino
population and high burden of acculturation (82% were
foreign born), echocardiography might help to identify a
particularly high risk subset of participants.
Left ventricular mass (LVM) is associated with CVD,
sudden cardiac death and all-cause mortality.34 Among
foreign-
born Hispanics/Latinos, we found increased
LVMI with increasing years in the USA. Our study is consistent with prior studies showing a high prevalence of LVM
among Hispanics/Latinos especially among low-income
Hispanics/Latinos with increasing years of US residence.18 38 39Prior studies have demonstrated that adjustment for socioeconomic factors did not fully account
for the presence of increased LVMI among Hispanics/
Latinos40 possibly due to the residual effect of acculturation. Changes in LVM can occur without overt clinical
hypertension in adrenergic states, such as chronic stress41
with psychosocial factors such as perceived discrimination and low social support.42 43 Acculturative stress is
the psychological impact of navigating the acculturation
process and making decisions on retaining one’s native
López L, et al. BMJ Open 2019;9:e028729. doi:10.1136/bmjopen-2018-028729

culture while adapting to a new cultural context. Acculturation as a chronic stressor may negatively affect mental
and physical health through unhealthy behaviours,31 33
increased anxiety, depression, perceived discrimination
and lack of social support,15 33 44 all of which may impact
adrenergic biomarkers leading to cardiac structural and
functional abnormalities and increased HF risk observed
in our study. This is an area of research to further explore
in future studies.
The statistically significant interaction between acculturation and SES on cardiac measures may shed light
on the ‘Hispanic paradox’, which states that Hispanics/
Latinos, a disproportionately low SES group, have lower
overall mortality and cardiovascular mortality compared
with non-
Hispanic Whites.2 Low SES is a composite
chronic stressor encompassing multiple factors (eg,
work, housing and financial strain). Longitudinal studies
have shown an inverse association between SES level and
adverse outcomes.42 45 We hypothesised that less acculturation (more retention of the parent culture) may be
protective of the adverse health consequences of low SES.
In our study, those with higher SES (defined as annual
incomes >$20 000) exhibited more deleterious effects
of increasing acculturation on cardiac structural and
functional measures. A prior study found the relationship between acculturation and healthcare utilisation to
be complex and moderated by SES.46 Our exploratory
analysis found that being foreign born and having a
higher income may make one less likely to use healthcare. A more extensive analysis on the complex nature
of acculturation and healthcare utilisation is beyond the
scope of our paper, but this area deserves further consideration in future studies. There may be more acculturative stress for higher SES immigrants, perhaps through
increased contact and interaction with the mainstream
culture,47 which may contribute to our findings. Familismo
is a culture-specific factor characterised by having strong
bonds with nuclear and extended family resulting in a
high level of perceived family support and is associated
with indicators of improved health.48 49 Studies suggest
that with increasing acculturation, familismo is eroded
and dimensions of familismo begin to increase psychosocial stress rather than alleviate it.49–51
Several limitations should be noted. Our study is cross-
sectional and precludes the ability to assess the temporal
sequence of the relationships and causal inference.
However, our findings warrant replication and longitudinal
follow-up. Participants resided in one of four US cities,
precluding generalisability to all Hispanic/Latinos in the
USA. While this study is one of the largest studies of acculturation with cardiac structure and function in any population, the sample size is relatively modest; thus, we were
underpowered to perform stratified analyses by national
origin in order to characterise the heterogeneity within
Hispanic/Latinos. We are specifically referring to acculturation into the US culture, which may not be generalisable
to acculturation in other settings. Finally, our study focuses
on acculturation as a unique intraethnic phenomenon. By
7
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including several measures (nativity, years of US residence/
age at migration, SASH subscales, language preference and
generational status), our goal was to be comprehensive
and to capture several aspects of acculturation. We believe
acculturation cannot be captured by just one measure, as
has been done in much of the prior literature; however, we
agree that even our multivariable approach may not fully
capture the complexities of all aspects and dimensions of
the acculturative process.
Conclusions
In addition to traditional CV risk factors, acculturation
may explain the disproportionate burden of HF risk
among Hispanics/Latinos. Our study found significant
deleterious associations between several acculturation
measures with cardiac structural and functional parameters among a predominantly low-
SES, foreign-
born
Hispanic/Latino population with increasing years of
residence in the USA. The acculturation experience is
not unique to Hispanics/Latinos. Our study may help
generate further research in other immigrant populations. Further elucidation of how acculturation impacts
HF risk to improve risk stratification and to inform the
development of culturally appropriate interventions to
amplify protective factors is warranted.
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